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INTENDED LEARNING OBJECTIVES (ILO) ) 


By the end of this lecture the student will be 


able to: 

1. Describe the structure of viruses causing URTIs 
2.Describe pathogenesis and clinical manifestations 
of viral URTIs 

2.Outline laboratory diagnosis viral URTIs 
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3 Outline prevention and control of viral URTIs 


THE UPPER 


RESPIRATORY TRACT 

Nose d ч 
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Common Cold 


Pharyngitis 
Upper respiratory Otitis Media 
tract Diseases пш . 
Laryngitis 
Epiglottitis 
Respirat 
Upper and Lower Croup 
ory Tract | 
- respiratory Tract Influenza 
Infection | | 
S Diseases Whooping Cough 
Bronchitis 


Bronchiolitis 
Pneumonia 


Pulmonary TB 
Lung abscess 


Lower Respiratory 


Tract Diseases 
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| Structure of Viruses | 


AT s| Y TN 


9А. "№. АМА < 09005 
BOUM DNA 


| Classification of viruses | 


DNA Viruses RNA Viruses 


m Enveloped m Enveloped 


m Non enveloped m Non enveloped 


Shape (Symmetry) of viruses 


All DNA Most Pox viruses 
viruses Enveloped 


except Pox RNA viruses 


Protective immunity against microbes 


Microbe 


š . Innate immunity Adaptive immunity 
Rules of defense against microbes с“ ww 


E _. В lymphocytes 
(010101010101010) Epithelial | Antibodies 
1-Innate immunity eed eh barriers Q" 4% 


Effector T cells 


early response he ја 
cells i T lymphocytes 


2-Adaptive immunity y r TS 


a. Effector cell$ Eliminate microbes Complement NK cells 
Days 


iLCMI : Thl, &Cytotoxic T lymphocytes 


Effector 
T cells 


iii Humoral immunity : plasma cells producii 


Memory 
T cells 


b. Мефогу cells 


CLONE SIZE 


Protect from subsequent infections 


Naive T cells 


Microbiology СПИТ ку 95^ same “о 


ыга department 


Type I Interferon (IFN): IFN a and f$ 
Q virus replication in non infected cells : 


Production of IFNs induce expression 


Type I IFN of enzymes that 
© ———— block viral replication 
Antiviral state Type !IFN—& .ur- m... — 
Infected “@ e IFN 


cell 


receptor „а EZ 


Uninfected 7 
cell i 


. 4 viral protein synthesis 


replication 


ii.Degradation of viral RN. 


Phosphorylation 
of translation (ЕІғ20 КР) 
initiation factor > 


| 


Inhibition of viral Degradation g 


San) Activatior 
лу су 
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5 Classes of Igs (Abs) 
IgM , A, G, E ,D 


Neutralizing antibodies 
NY bind to virus 


Neutralization 


Secretory IgA in mucos 


No receptor binding 


IgG in blood 1111111111111111111101111111111111111111 


AR No infection 


Microbiology & immunology 
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Pathogenesis of Viral Diseases © 


Types of viral diseases 


Systemic infections ИИМ 


I : Example 
Polio viruses enter р 


through GIT enter through RT & = 


Blood causes common cold 


CNS 
Main Immunoglobulin involved 
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RNA VIRUSES 


солот -— 


ENVELOPED | NONENVELOPED ENVELOPED NONENVELOPED 
I I || 
ICOSAHEDRAL | HELICAL | ICOSAHEDRAL HELICAL | ICOSAHEDRAL 
| | | | | 
FLAVIVIRIDAE CORONAVIRID PICORNAVIRIDZ ORTHOMY XOVIRIDAE REOVIRIDAE 
TOGAVIRIDAE CALICIVIRIDAE PARAMYXOVIRIDAE 
RETROVIRIDAE RHABDOVIRIDAE 


FILOVIRIDAE 


BUNYAVIRIDAE 
ARENAVIRIDAE 


DNA VIRUSES | 


_— НИ 


а B B з Л. — и | 


DOUBLE STRANDED SINGLE STRANDED | COMPLEX 
| NON-ENNVELOPED ENVELOPED 
l а 
ENVELOPED ăě ž | | NON-ENVELOPED PARVOVIRIDAE POXVIRIDAE 
RPESVIRIDAE | | 
HEPADI™|==s = у = - 
CIRCULAR | LINEAR | 


PAPILLOMAVIRIDAE CADENOVIRIDAE All families shown are 
POLYOMAVIRIDAE icosahedral except for 
(formerly grouped together as the poxviruses 
PAPOVAWIRIDAE) 
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I - COMMON COLD €» 


Definition 


Viral infection of upper RT including some or all of the 


following structures : 


afa [common Cold: Viral respiratory tract infection alla 


Noseythroat, sinuses, eustachian tt 


1 - Rhinoviruses ( > 100 serotypes) 


© 2007 


Different i 
Iruses 
Most common cause (50%) с Ж AO 
29 Most common 
= | cause 
2 - Corona viruses 6—09 dx 


3 - Others : 


Highly Contagious! 


[= Leading cause of doctor visits & 
absenteeism from work and school 


a-Adenoviruses 


[>= 22 million school days lost each year 


b-Parainfluenza viruses. 


[= No vaccine for common cold 


Reinfections are common (Common cold is the most common human infection) Why? 
Due to multiplicity of causative viruses & 


antigenic diversity of rhinoviruses with no cross protection 
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I - COMMON COLD 


Clinical Manifestations Symptoms of a cold: 


* Cough, sneezing 


*Rhinorrhea (watery nasal discharge without p 


*No fever 


Complications 


2ry bacterial infection: 
o 


Sinusitis/ Otitis media / Tracheobronchitis ІХ 


Lab. Diagnosis : usually not needed 


Treatment : Symptomatic 


Rhinoviruses 


Structure 
A-Family 

Picorna (small RNA) famil 
B-Nucleocapsid 

° ss RNA 

* Icosahedral 
С - Non enveloped 


D - Classification 


Over 100 serotypes 


) 


Rhinovirus 


» Picornoviridae family 
Size 
> Single stranded 


» Incubation period of 1 
to 3 days 

› Optimum growth 
occurs between 33 
and 34 deg Celsius 
(93 deg F) 

› Not stable below the 
OH of 5-6 
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КОШ 


RNA 
(site) 


protein shell | 
(inside) ipii bilayer 


Dr.T.V.Rao MD 


Rhinoviruses 


Pathogenesis 


Is the commonest cause of the common cc 


A-Mode of transmission 
1-Droplet 
2-Contact 


a-Direct : hand to hand contact followed by rubbing 


b-Indirect : via objects as towels 


(stable on the surface as it 15 nonenveloped) 
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) 


Rhinoviruses | 


B- Site of viral replication 


Receptor 

(QM) р: 

1-Replicate better at 33°C than ма | 
3 i 


Infection is limited to the mucosa cËWW и 
URT & conjunctiva (rhino = the МИ | 
Е Е : " V Я IM j 

2- Killed by gastric acid (acid-labifè 


Q 
No GIT infection 


3- Multiplies locally without blood invasion. 
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C- Effect of replication 
1-The virus attaches to cells of 


the nasal mucous membrane and repli 
ч» 


Infected cells lose their ciliary acti 


2-Release of inflammatory mediat 
<> 


T mucus production 
< 


Nasal congestion 


Airway Cells 


Cytokines (eg, IL-1) 
Chemokines (ед, IL-8) 


Pall ААК аелал Кама Be Гал MARA 11 


> Inflammatory 
cascade 
hypothesis: 


Common cold 
symptoms result 
from an 
inflammatory 
cascade 
triggered by a 
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- .— . . Rhinoviruses O 


D-Immunity :Why repeated infection with Rhinoviruses is common? 


Innate . Adaptive 
immunity immunity 


l- Short lived immunity 


Virus-specific 
Antibody 
as it is mainly due to interferona & nasal secr 


rather than IgG antibody. 


Magnitude of response/infection 


2-Type specific immunity 01234567 8 9101112 
Days after viral infection === 
o 
No cross protection Lamina propria Mucosal epithelial cell Lumen 
š А А Poly-| t 
between the multiple antigenic types (> 100 with bot 98 
J chain \ 
di ат Secreted IgA 
IgA-producing N | 
plasma cell ы | Proteolytic 
y S Endocytosed cleavage 
complex of IgA 
and poly-lg 
infectious module receptor an 


_ _ _ Rhinviuss © 


Laboratory diagnosis 


Usually not required (clinically diagnosed) 


Prevention Vaccine 
Why It is hard to develop a vaccine for Rhinoviruses prod uction 
? i i 
(common cold) 7 impractical 


Due to multiplicity of serotypes (>100) with no cross protection 
Treatment 


Symptomatic treatment. 


Why antibiotics are not indicated for common cold ? 


ursday, December 14, 20 Medical Microbiology & Immunology 
Is caused by virus not affected by antibiotics 
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Lecture Quiz €» 


Which statement is true about Rhinoviruses? 
a) Can be prevented by a live attenuated vaccine given yearly 

b) Causes serious infection of the upper and lower respiratory tract 
C) Cause the severe acute respiratory distress syndrome 

d) Infection provides long time immunity 


e) Replication occurs mainly in the nasal mucosa 


= 


Il-PHARYNGITIS 


1. Adenoviruses (the most 


common) 
2. Rhinoviruses 
3. Others 
a. Coxsackieviruses 
b. Herpes simplex viruses 1 


c. Epstein-Barr virus & 
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PHARYNGITIS 


1. Fever 


Streptococcal Viral 
Pharyngitis Pharyngitis 


Inflamed pharynx, tonsils, 


& palate 


Structure 


A-Nucleocapsid 


1-ds DNA viruses 


= Penton Base 


Hexon Linear Genomic DNA 


2-Icosahedral 


Core Protein à т 
= . = erminal Protein 
3-Capsid carries fibers 


topped with knobs 
a-Attachment of virus 
b-Type specific Ags (52 serotypes) 


В - Non-enveloped 


Pathogenesis 

A-Mode of transmission 

1-Droplet 

2- Fecooral : commonest in children 
3-Direct inoculation of conjunctiva 


By contaminated eye instruments or 


fingers 


® Stable to chemical or physical agents & 


adverse pH conditions 


Prolonged survival outside of the body 


Pathogenesis 


B- Acute infection “death of cells 


The virus infects mucosal epithelium of several organs 


e.g RT (upper & lower), GIT , conjunctiva & urinary tract 


C- Latent infection DEN eats PATHOGENESIS 
| OF 


| ADENOVIRUS 
In adenoids (hence the name) & to Bid Miia 


D-Immunity 


LOWER GASTROINTESTINAL 


ШИ RESPIRATORY TRACT 
ми - | TRACT 
Induces type specific neutralizing | 


= 


| SKIN 
| RESOLUTION 
А š : | LYMPH NODES VIREMIA НА 
Lifelong immunity | — pene 


ORGANS 


l-Adenoviruses ©) 


A- Respiratory tract infections (RTIs) "ue логоси 


1-Pharyngitis 


Bronchitis 


2-Pharyngoconjunctival fever 


Adenoiditis 


mitis mainly observed in military recruits 
m Fever, , running nose, 
cough, sore throat (pharyngitis) 


® May progress to atypical pneumonia 


(rare, but fatal) 


l-Adenoviruses 


Clinical manifestations 
В - Infantile diarrhea (see GIT infections) 


C - Eye diseases 
(see eye infections) 
D - Hemorrhagic cystitis 
In children : Hematuria & dysuria 
E - Diseases in transplant recipients 
l-Hepatitis : in liver transplantation 


2-Pneumonia : in bone marrow transplanta 


| Laboratory diagnosis of Viral Infections | 
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(<= шша шыш” = ме и 
w 
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| Laboratory diagnosis of Viral Infections | 
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For viruses of special morphology e.g Rota & Herpes 
viruses 


| Laboratory diagnosis of Viral Infections 


m ELISA m ImMmunofluorescence (IF) 


| Laboratory diagnosis of Viral Infections 


Polymerase chain reaction (PCR): Highly specific & | o5 -strands separate EDEN 
sensitive 2 Detects minimal amount of viral DNA & RNA ГРРРТТРТ 


| 55°С - Primers Bind Template 2. Annealing 


[IL uran 


| 72°C - Synthesise New Strand 3. Extension 


Vit US TSOTGUIOTr OTT Нино 
Б © No growth on bacterial 


culture 


(F ин Inoculation of virus on living cell culture > Viral growth is 


recognized by: 
A) Cytopathic effects (CPE): 
e Grape-like cells e.g Adeno 


Tissue e Fusion of cells > Syncytia (multinucleated giant 
cells) e.g RSV 


| (1) Mince tissue into 
small fragments 


И mede . Tissue culture flask 


to disperse cells 


(3) Place fragments into и Host-cell w 
flask with growth medi Í y receptor ў 4 
Uninfected — Q 4 b 
allow cells to grow * Viral fusion 4 t 
e e * Et protein Syncytium J 2 Е 
> . а aoe ste” erasa, 
x + le s . ~ Mo 
ѓе Гео. _ 102 ое“ 
. + & 2 illo Р k 2 2 
* E ad 
| (4) Cells settle on surface TT t. т "тш 2 aii " 
glass and grow into а £ А Viral genome 3 r 
confluent single layer, = + О j t О Г 
. [7 ~ 
termed а monolayer Healthy monolayer Cytopathic effect SS eet 


Monolayer 


| Laboratory diagnosis of Viral Infections | 


——- эш эш шош _ ee ee Eee 


VV V 


qme os 
С С СС - mV, vI V 


a) ELISA b) Immunofluorescence 
CHED Appears early in infection > Diagnosis of recent or acute 


infection , | | . . 
€ _ | Appears later, persists longer > Diagnosis of acute infection 
if Rising titer 4 folds in paired serum sample 
(10 days interval) 


POSITIVE POSITIVE | POSITIVE 


ШИ : IgM : — IgM + IgG — IgG 


Sue 


is useful for managing: the medical treatment and / prognosis 


Antibody Levels 


Onset of symptoms 


7 0 3 7 14 21 (Day) 


| - Adenoviruses » 


Laboratory diagnosis 


Lab Diagnosis 


м i Direct detection: 
5 pec теп: Th roat Swa b | 5 p utu m * Virus particle by EM can be detected by direct 


examination of fecal extracts 

1.Direct virus demonstration : 

* Detection of adenoviral antigens by ELISA. 
Enteric Adenoviruses 


a- E/M : detects viral particle 


* Detection of adenoviral NA by Polymerase chain 


b- Immunofluorescence detects viral A reaction: can be used for diagnosis of Adenovirus 


infections in tissue samples Or body fluids. 


C- PCR. : detects viral DNA 
Adenovirus CPE 


2.Virus isolation 


CPE : grape like rounded cell: 


3. Serology 
Detects rising titer of IgG 


| - ADENOVIRUSES r 


Prevention by active immunization : Vaccine 
A-Type 


& Three live, non-attenuated vaccines against serotypes 4, 7, and 21 


| ARD — Acute respiratory disease 
with Adenovirus 


m Taken orally in an enteric-coated capSt = occurs usually 


ДРЕ in military 
recruits 
i А š : š = 5 t 
Protects the live virus from inactivation pee are 


agents 
commonly 
associated. 


by stomach acid. 


B-Effect 


The virus infects the gastrointestinal tri 
L 
Asymptomatic infection and 


induces immunity to respiratory dis 


C-Indication : 


Used only by the military. 


Suggested textbooks € 


* Review of Medical Microbiology and 
Immunology, Warren Levinson 


* from page 1350 - 1365 
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